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(M  DiGtiiLed  Water  (iKst  H2O)  - A liquid  environment  of  commer- 
cially available  distilled  water. 


(5)  Ftiel  Tank  I’ump  Residue  Water  (SW)  - A liquid  environment  of  a 
.'x2%  metal  chloride  solution  consisting  of  distilled  water  with  the 
follov/ing  additions: 


CaCl^ 

50  PPM 

CrCl^ 

bll^O 

1 

PPM 

CdCl^ 

1000  PPM 

CuCl^ 

PH^O 

1 

PPM 

MgCi^ 

50  PPM 

FeCl^ 

0 

5 

PPM 

NaCl 

too  PPM 

MnClg 

48^0 

5 

PPM 

ZnCl^ 

10  PPM 

NiCl^  * 

6h^o 

1 

PPM 

PbCl^ 

1 PPM 

(6)  Field  Cleat. ing  Solvent  (FCS)  - A liquid  environment  of  a 
trisodium  phosphate  type  cleaning  solution  cc-isisting  of  1 part 
MIL-C-25769  material  to  8 parts  water  by  volume. 


(T)  Shop  Cleaning  Solvent  (SCS)  - A liquid  environment  of  an 
aliphatic  naphtha  per  specification  TT-N-95- 


(8)  Freon  TF  (FTF)  - A liquid  environment  of  a commonly  used 
metal  cleaning  agent,  Trichlorotrifluoroethane. 


(9)  Fliel  - A liquid  environment  of  JP-4  jet  fuel  saturated  with 
distilled  water. 


(10)  90^  Fuel  + 10^  Sirnip  Tank  W&.ter  (jpi|  & STW)  - A eye."!  ic  liquid 
environment  of  sump  tank  water  then  jet  i*uel,  per  (5)  and  v9)  above. 
One  complete  environinental  cycle  consisted  of  1.6  hours  in  STW 
followed  by  l4.4  hours  in  JP-4.  Environmental  cycling  was  continued 
throughout  the  duration  of  each  test. 


Da/DN  testing  was  conducted  in  all  ten  environments,  while  K 


testing  was  conducted  only  in  STW,  FCS,  and  SCS  environments  (numbers 


(5),  (6),  and  (T).  All  and  testing  was  conducted  in  a labora- 
tory air  environment  (LA)'. 


Environments  (4)  through  (lO)  applied  to  FCGR  specimens  by  means 
of  clear  plastic  chambers  enclosing  the  crack  propagation  zone  of  the 
specimen.  The  chambers  were  equipped  with  inlet  and  outlet  parts  which 
allowed  uhe  liquid  to  flow  through  by  gravity  differential.  In 
testing,  tne  specimens  were  immersed  vertically  in  the  liquid  environments 
to  just  below  the  level  of  the  loading  bolts. 
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Figure  j'S  AS03  Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded  9"^"20 

Plate  PTC  Specimen  in  LHA 
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Figure  33  NRT  A521  Fatigue  Crack  Growth  Rate  at  -65F  in  the  HAZ  of  a 
Welded  9-4-20  Forged  Billet  PTC  Specimen. 
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Figure  37  NRT  A30h  Fatigue  Crack  Growth  Rate  in  the  Overlay  Repair  Weld 

on  an  As-Welded  9-l^-20  Plate  PTC  Specimen 
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Figure  37  NRT  A305 


Fatigue  Crack  Growth  Rate  in  the  Overlay  Repair  Weld 
on  a Non-Stress  Relieved  9-4-20  Plate-PTC  Specimen. 
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Fatigue  Crack  Growth  Rate  in  the  Weld  of  a Rewelded 
Stress  Relieved  9"^”20  Plate  PTC  Specimen 
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Figure  37  NRT  A309  Fatigue  Crack  Growth  Rate  in  the  Weld  of  a Rewelded 

9-i)-20  Plate  PTC  Specimen  with  no  Stress  Relief 
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Figure  40  NRT  C305  Fatigue  Crack  Growth  Rate  1(  the  Overlay  Repair  Weld 

on  a Stress-Relieved  13-8  Rolled  Bar  PTC  Specimen 
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Figure  57  NHT  A500 


Delta  K [ksi  sq  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded  9'^'20 
Plate  PTC  Specimen  in  LHA 


Figure  57  NFfT  A50O  Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded  9'^"20 

Plate  PTC  Specimen  in  LHA  at  -65F 
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Delta  K jksi  sq  rt  (in)  ] 

NRT  A514  Fatigue  Crack  Growth  Rate  At  -65F  In  The  Weld  Of 
A Welded  9-4-20  Plate  PTC  Specimen. 
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Delta  K [ksi  sq  rt  (in)] 


igure  57  NRT  A517 


Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded  9"^"20 
Plate  PTC  Specimen  in  Distilled  Water 
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Figure  57  NOT  A5l8 


Delta  K [ksi  sq  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded  9"^~20 
Plate  PTC  Specimen  in  lHA 
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Flg-ijrp  57  NRT  A519  • Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded  9"^"20 

Plate  PTC  Specimen  in  Distilled  V/ater 
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Figure  57  NRW  A 5 SO 


Fatigue  Crack  Growth  Rate  In  the  Weld  Metal  of  A 
Welded  ^-k-20  Plate  CT  Specimen  in 
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Figure  57  NRW  A551 


Delta  K [ksi  sq  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  Weld  Metal  of  a 
Welded  9-4-20  Plate  CT  Specimen  in  LHA 


Figure  57  NI!W  A553  Fatigue  Crack  Growth  Rate  In  the  Weld  Metal  of  a 

Welded  9-^-20  Plate  CT  Specimen  in  lOO'jt  Humidity 
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Figure  57  NRW  A554 


Delta  K [ksi  sq  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  Weld  Metal  of  a Welded 
9-4-20  Plate  CT  Specimen  in  LHA 
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Figure  62  NFIW  121-18-1  Fatigue  Crack  Growth  Rate  In  the  Weld  Metal  of 

a Welded  T1-6A1-4v  Plate  PTC  Specimen  in  LHA 
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Figure  62  NRW  121-19-1 


Fatigue  Crack  Growth  Rate  in  the  Weld  Metal 
of  a Welded  Ti-6Al-4v  Plate  CT  Specimen  in 
STW 
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Figure  70  NRT  B509 
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Delta  K [ks i sq  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  Weld  of  a V/elded 
Ti-6Al-ltV  Plate  PTC  Specimen  in  LHA 
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1 lOOF  - 2 HR.  SR 


Figure  7^  NliT  B^i6 


Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 
Ti-SAl-i^V  Plate  PTC  Specimen  In  LHA  at  -65F 
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Figure  75  NOT  B51? 


Fatigue  Crack  Growth  Rate  in  Lhe  HAZ  cf  a Welded 
Ti-6Al-l|\/  Plate  PTC  Specimen  in  CTW 
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Figtjre  75  NRT  B533 


Fatigue  Crack  Growth  Rate  in  the  Weld  Metal  of  a 
Welded  Ti-6Al-'tV  Extrusion  PTC  Specimen 
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P^gure  76  NRT  651^) 


Delta  K [ks  i si,  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 
Ti-6Al-i(V  Plate  PTC  Specimen  in  STW 


■i 


B522  Ti-6Ai-')\/  SHEET 
MATERIAL  80 

GTAW-Mach.-HAZ-CCT 

HOOF  - 2 HR.  SR 

LHA  R = .08,  60  cpm 

RW  ORIENTATION 


dc/dn 

10'^  in/cycle 


Delta  K [ks i sq  r t (in)] 


Figure  80  NRW  B522 


Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 
Ti-6Ai-AV  Sheet  CCT  Specimen  in  LHA 


Delta  K [ksi  sq  rt  (in)] 


Figure  87  NET  B500 


Fatigue  Crack  Growth  Rate  in  the  lIAZ  of  a Welded 
Ti-CAI-W  Plate  PTC  Specimen  in  LHA. 


• Della  K ( ksi  sq  rt  (in')  ] 

Figure  0(1  NOT  B300  (■'atlgue  Crack  Growth  Kate  in  a Special  Overlay  Repair 

Weld  Specimen  with  Two  Flaws  (Stress  Kellcved 
Ti-oAl-lfV  Plntc-PI’C  Specimen). 


B304  Ti-6A1  -i*V  PLATE 


WELD  REPAIR 
GRIND0UT-REWELD 


GTA-Manual-Weld-PTC 


AS  WELDED 


STW  R = .08,  60  cpm 


da/dn 

10"^  in/cycle 
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Figure  8tt  NOT  B304 


Fatigue  Crack  Growth  Rate  in  the  Weld  of  a Rewelded 
Ti-6A1-4V  Plate  PTC  Specimen  with  no  Stress  Relief 
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Figure  08  NET  B3l4  Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 

and  Stress  Relieved  Slngle-U  Joint  In  a T1-6A1-4v 
Plate  PTC  Specimen 
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Figure  88  NRT  B503 


Delta  K [ksi  sq  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 
Ti-6A1-W  Plate  PTC  Specimen  in  LHA 
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Figure  88  NRT  B504 


Fatigue  Crack  Growth  Rate  In  the  HAZ  of  a Welded 
T1-6A1-4V  Plate  PTC  Specimen  in  STW 
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Figure  88  NRT  B508 


Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 
Ti-6A)-AV  Plate  PTC  Specimen  in  SCS. 
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Figure  88  NMP  B520 


Delta  K [ ksi  sq  rt  (ln)J 

Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Weldod 
.25  Ih;  Thick  T1-6A1-4V  Plate  PTC  Specimen. 
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Figure  88  NET  B524 


Delta  K [ksi  sq  rt  (in)  ] 

Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 
Ti-6A1-4V  Plate  PTC  Specimen. 
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Figure  88  NET  B525 
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B528  Ti-6Al-AV  PLATE 
GTAW-Manual-HAZ-PTC 
1 lOOF  - 2 HR.  SR 
LHA  R = .08,  360  cpm 
RT  ORIENTATION 
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Del ta  K [ksi  sq  rt  ( in) ] 

V i Figure  88  NET  B528  Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 

Ti-6Al-i<\/  Plate  PTJ  Specimen  in  LHA 
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Delta  K (ksl  sq  rt  (in)) 


Figure  88  KRT  SS31  Fatigue  Crack  Growth  Rate  in  the  IIAZ 

of  a PAW  Welded  Ti-6Al-.4v  Plate  PTC 
Specimen  in  LHA 
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Figur-.*  88  NRT  B53.‘ 


Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 
Ti-6A1-4V  Plate  PTC  Specimen  in  LHA 


'igure  88  NRT  B536  Fatigue  Crack  Growth  Rate  in  the  Weld  Metal  of  a Welded 

Ti-6Al-l4V  Plate  PTC  Specimen  in  STW 
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Figure  88  NET  B537 


Delta  K [ksi  sq  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 
Ti-6Al-AV  Plate  PTC  Specimen  in  STW 
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Figure  88  NRT  B539 


Delta  K [ksi  sq  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 
Ti-6Al-l4V  Plate  PTC  Specimen  in  STW 
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Delta  K [ks i sq  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  HAZ  of  a Welded 
T1-6AI-W  Plate  PTC  Specimen  in  LHA 
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Figure  88  NRW  B550 


Fatigue  Crack  Growth  Rate  in  the  Weld  Metal  of 
a Welded  Ti-6Al-4v  Plate  CT  Specimen  in  STW 
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Figure  88  NRW  B551 


Delta  K (ksi  aq  rt  (in)] 

Fatigue  Crack  Growth  Rate  in  the  Weld  Metal  of  a 
Welded  T1-6A1-4V  Plate  CT  Specimen  in  LHA 
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Fatigue  Crack  Growth  Rate  ir  the  HAZ  of  a Welded 
Ti-6Al-l)V  Plate  PTC  Specimen  in  LHA 
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